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A surgical approach to coexistent coronary and
carotid artery disease
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Abstract
Objective-To assess the early results of
combined coronary artery bypass graft
surgery and carotid endarterectomy.
Design-Retrospective and ongoing
analysis of patients who underwent com-
bined coronary artery bypass graft
surgery and carotid endarterectomy.
Setting-Cardiothoracic unit in a London
teaching hospital.
Patients-From June 1987 to March 1995,
64 patients were identified. They were
patients who were scheduled to have coro-
nary artery bypass graft surgery or
required urgent coronary revascularisa-
tion and who were found to have sig-
nificant coexistent carotid disease. (Uni-
lateral carotid stenosis > 70%, bilateral
carotid stenosis > 50%/o, or unilateral
carotid stenosis > 50%/o with contralateral
occlusion.)
Interventions-Both procedures were
performed during one anaesthesia: the
carotid endarterectomy was performed
first without cardiopulmonary bypass.
After completion of carotid endarterec-
tomy, coronary artery bypass graft
surgery was performed.
Main outcome measures-The incidence
of stroke, transient ischaemic attack, and
myocardial infarction in the early postop-
erative period was analysed.
Results-Myocardial revascularisation
was successful in all 64 patients. There
were no perioperative infarcts. In three
patients (4.7%) a new neurological deficit
developed postoperatively: two recovered
fully before hospital discharge.
Conclusions-Combined coronary artery
bypass graft surgery and carotid
endarterectomy were performed safely
and with good results.

(Heart 1997;77:164-167)

Keywords: coronary artery bypass graft surgery; carotid
endarterectomy; stroke; myocardial infarction

The management of coexistent coronary artery
and carotid artery disease is controversial.
This was highlighted in a recent editorial in
the British Heart Journal.I Carotid endarterec-
tomy in patients with significant coronary
artery disease is associated with a perioperative
myocardial infarct rate of up to 15%. It has
also been shown that the greatest long term
risk to all patients who have carotid

endarterectomy is posed by the complications
of coronary disease.2 3 Similarly, coronary
artery bypass graft surgery in the presence of
significant carotid disease is associated with a
15% risk of perioperative stroke.4 We set out
to investigate whether simultaneous combined
coronary artery bypass graft surgery and
carotid endarterectomy decrease these risks.
Several studies have shown an association
between history of stroke or transient
ischaemic attack and carotid stenosis.5
Recently in a prospective randomised study of
470 men aged 68 years, the incidence of
stroke, transient ischaemic attack, and all
cause mortality during 10 years of follow up in
relation to carotid stenosis was studied. The
investigators failed to show an association
between carotid stenosis and increased risk of
stroke. Part of this lack of association was
explained by the high mortality from
ischaemic heart disease in men with severe
stenosis.6
We report our experience of combined

simultaneous coronary artery bypass graft
surgery and carotid endarterectomy. A review
of the pertinent literature on patients with
symptomatic and asymptomatic carotid dis-
ease undergoing coronary artery bypass graft
surgery is presented.

Methods
A retrospective and ongoing analysis of
patients who underwent combined carotid
endarterectomy and coronary artery bypass
graft surgery was carried out. The study popu-
lation consisted of patients who were sched-
uled to have elective coronary artery bypass
graft surgery or required emergency bypass
operation and were found to have significant
carotid disease. From June 1987 to March
1995, 64 patients were identified. Twenty nine
(45 3%) of these patients were operated on in
the last two years of the study. The mean age
was 65-2 years (range 54-73) with a male to
female ratio of 1-5:1. Fifty one patients (80%)
had three vessel coronary artery disease and 13
(20%) had two vessel disease. Twelve (18-8%)
had unstable angina, 13 (20 3%) had moder-
ately impaired left ventricular function, and 11
(17 1%) had over 50% stenosis of the left
main coronary artery.

Forty nine patients (76-6%) had a carotid
bruit and 39 (60%) had a history of transient
ischaemic attack or stroke. All patients were
investigated with Doppler ultrasound. A lesion
was considered haemodynamically significant
when the stenosis was > 70% of the luminal
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diameter in both the symptomatic and asymp-
tomatic patients. Patients with a significant
carotid lesion were referred to a vascular sur-
geon. Carotid angiography was subsequently
performed in 52 patients (81P3%) which con-
firmed the Doppler findings. Nine patients
(14-1%) had bilateral significant carotid dis-
ease. In these, the side contributing to the
majority of cerebral blood flow was operated
on first. Six patients (9-4%) had unilateral
stenosis with contralateral carotid obstruction.
In these patients no surgery was performed on
the occluded side.

In our unit, carotid endarterectomy and
coronary artery bypass graft surgery are per-
formed under one general anaesthesia.
Carotid endarterectomy is performed before
median sternotomy without cardiopulmonary
bypass and without shunting. The endarterec-
tomy incision is closed directly, with no patch.
The wound is closed over an appropriate
drain. Heparin in given before cannulation or
just before division of the internal mammary
artery if it is being taken down. The left internal
mammary artery is routinely taken down if the
coronary anatomy is suitable, irrespective of
the carotid disease status. Coronary artery
bypass graft surgery is performed with cold
antegrade crystalloid cardioplegia and sys-
temic hypothermia at 28°C. During cardiopul-
monary bypass the perfusion pressure is
maintained at 55-80 mm Hg.

Results
There were no perioperative deaths. Three
patients (4.7%) developed a new neurological
deficit postoperatively, two ofwhom recovered
fully before discharge from hospital. One
patient who underwent triple coronary artery
bypass graft surgery and left internal carotid
endarterectomy with a previous history of
stroke developed aphasia and right sided arm
weakness following surgery. She recovered
fully and was discharged home four weeks
after surgery. Another patient with no neuro-
logical history who underwent left internal
carotid endarterectomy developed a transient
weakness of his right limbs. Computed tomo-
graphy of the brain was performed in both
patients and showed no significant abnormali-
ties. The third patient had had a stroke four
years before presentation affecting his right
leg. Following left internal carotid endarterec-
tomy and coronary artery bypass graft surgery
the weakness of his leg deteriorated and he
was discharged home with no apparent
improvement. There were no perioperative
myocardial infarcts or major complications.
The median time of stay in the hospital follow-
ing surgery was eight days (range six to 29
days).

Discussion
The management of patients with coexistent
coronary artery and carotid artery disease is
controversial and difficult. Many studies sug-
gest that simultaneous combined carotid
endarterectomy and coronary artery bypass

graft surgery is the safest approach. The risk of
perioperative stroke has been shown to be sig-
nificantly higher in patients undergoing coro-
nary artery bypass graft with carotid stenosis of
more than 70% compared to patients without
carotid stenosis. Similarly, a stroke rate of
8-9% in coronary artery bypass graft patients
with angiographically documented carotid
stenosis (> 70%) has been reported, compared
to 1-3% in patients without carotid stenosis.7

Here we discuss asymptomatic and sympto-
matic carotid disease in association with coro-
nary artery disease.

ASYMPTOMATIC DISEASE
In the current series 40% of patients were
asymptomatic, that is, they did not have a his-
tory of stroke or transient ischaemic attacks.
One patient (4. 1%) developed a transient neu-
rological deficit. This is a lower incidence than
in some reported series. A 9-2% incidence of
transient ischaemic attack or stroke has been
reported in coronary artery bypass graft
patients with carotid stenosis, as compared to
1-9% risk in patients without carotid stenosis.8
Hobson and colleagues reported a significant
reduction in the overall incidence of ipsilateral
neurological events after carotid endarterec-
tomy in patients with asymptomatic lesions.9 A
review of published reports indicates that all
series reported on combined procedures are
retrospective analyses except one prospective
randomised trial reported by Hertzer et al.7 In a
prospective trial, 129 patients with unilateral
asymptomatic severe carotid stenosis were
randomised to either combined carotid
endarterectomy and coronary artery bypass
graft performed simultaneously (n = 71) or
coronary artery bypass graft followed by
carotid endarterectomy ("reverse staged", n =
58) during convalescence in the hospital or at a
later date. The mortality in patients who
underwent a combined operation was 4-2%,
with a stroke rate of 2'8%, as opposed to a
stroke rate of 14% (P = 0.042) with a mortal-
ity of 5-2% in the reverse staged group. The
asymptomatic carotid atherosclerosis study
(ACAS) showed that in patients with asymp-
tomatic carotid stenosis of 60% or more, elec-
tive carotid endarterectomy will have a five
year reduced risk of ipsilateral stroke.10 More
recently, the National Institutes of Health
abruptly ended the randomised trial of carotid
endarterectomy versus medical treatment in
patients with asymptomatic carotid disease
because of the very significant advantage of
surgery."I

SYMPTOMATIC DISEASE
For symptomatic patients, carotid endarterec-
tomy provided superior stroke prevention in
the presence of unilateral stenosis of more
than 70%, bilateral stenosis of more than
50%, and internal carotid occlusion associated
with more than 50% contralateral stenosis."2
These findings are confirmed by the North
American symptomatic carotid endarterec-
tomy trial (NASCET) 13 and the European
carotid surgery trial.'4 From the Cleveland
series,7 for the management of symptomatic
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carotid disease, it was considered unethical to
randomise the patients to combined carotid
endarterectomy and coronary artery bypass
graft surgery or coronary artery bypass graft
followed by carotid endarterectomy because
their risk for neurological complications
seemed higher than in those with asympto-
matic disease. Ninety nine patients underwent
combined procedure, with a mortality rate of
6 6% and a stroke rate of 7 1%. The mortality
and stroke rates in symptomatic patients are
higher than in those with asymptomatic dis-
ease. This could partly be due to the increased
incidence of atherosclerotic risk factors such as
hypertension, diabetes, and a history of smok-
ing in the symptomatic group as opposed to
the asymptomatic group. Several studies have
reported a higher incidence of left main coro-
nary disease in patients with a history of tran-
sient ischaemic attack or stroke as compared
to the asymptomatic patients with significant
carotid stenosis. We found no significant dif-
ference in the incidence of left main coronary
disease between the symptomatic and the
asymptomatic group. This incidence is also
higher in patients undergoing combined pro-
cedure compared with those undergoing coro-
nary artery bypass graft surgery. The reason
remains unexplained.'5 16
The timing of carotid endarterectomy in

relation to coronary artery bypass graft surgery
is an important issue. We believe that because
of the increased risk of stroke in the presence
of coexistent disease, combined simultaneous
carotid endarterectomy and coronary artery
bypass graft surgery should be the option of
choice. Another option would be to perform
carotid endarterectomy sometime before coro-
nary artery bypass graft surgery. Twenty four
out of 275 patients in the Cleveland series7
had carotid endarterectomy performed some-
time before coronary artery bypass graft and
they were considered to have "such acceptable
cardiac parameters" that staged preliminary
carotid endarterectomy could be done safely
before coronary artery bypass grafting. One
(4-2%) of the 24 patients sustained an ipsilat-
eral hemispheric stroke after carotid

Carotid disease (bruit or symptomts)

Doppler

Carotid stenosis >70% Total occlusion Carotid stenosis <70%

Vascular referral

+/- Angiography

Carotid endarterectomy
and coronary artery
bypass graft surgery

No action No action

Algorithm for the management of coexistent carotid stenosis in patients undergoing coronary
artery bypass graft surgery.

endarterectomy and died of a myocardial
infarct during the prolonged staging interval.
There are no data to specifically define and
address these patients with "acceptable car-
diac parameters". Perhaps patients with one or
two vessel stable coronary artery disease would
be appropriate candidates for preliminary
carotid endarterectomy followed by coronary
artery bypass graft. However, this seems a
dangerous option given a myocardial infarct
risk of nearly 15% in the staging interval.

Like most other groups, we apply the two
team technique and perform carotid endar-
terectomy before coronary artery bypass graft
surgery without cardiopulmonary bypass. We
believe the institution of cardiopulmonary
bypass in the presence of a carotid stenosis
could cause cerebral hypoperfusion leading to
stroke. In practice having two groups of sur-
geons operating simultaneously can be diffi-
cult. The advocates of carotid endarterectomy
with cardiopulmonary bypass believe that
hypothermia provides some cerebral protec-
tion. There are no data to support this in
adults.

For the management of bilateral carotid dis-
ease we concur with the management of
Carrel and colleagues,"5 that carotid endar-
terectomy should be performed on the side
which contributes to the majority of cerebral
blood flow first, and on the other side at a later
date after the combined procedure. In the
presence of total occlusion, carotid endar-
terectomy is not performed. A recent report on
the outcome of symptomatic carotid disease in
young adults suggests that patients with total
occlusion have a benign prognosis.'7 To our
knowledge, this is the largest series reported in
Europe on the management of coexistent
coronary and carotid artery disease.

Forty five per cent of our patients were
identified in the last two years of the study. We
believe this is because of the increased aware-
ness by our team of this particular problem.
We did not introduce a different screening
process in the last two years of the study.
We have provisionally constructed an algo-

rithm (figure) for the management of coexis-
tent coronary artery and carotid artery disease.
We conclude that in the presence of significant
carotid disease in patients undergoing coro-
nary artery bypass graft surgery, combined
coronary artery bypass graft and carotid
endarterectomy can be performed safely.
Combined surgery avoids the costs of a second
hospital admission, accelerates treatment of
two different diseases, and eliminates the risks
associated with the still present disease in the
waiting period for the second operation. It is
more comfortable for the patient who will have
only one episode of anaesthesia and one hospi-
tal admission.
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